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BcccoioaiiuA ifayvHO-HCc.itii<>»aTC.ibCKitfi hhctjitvt 
no KpeaieHHio CK8a*ini w 6vj>obum parraopa'u 



<.M| yCTPOnCTBO flJW VCTAHOBKH PAClUIMPREMOro 
XBOCTOBHKA B CKBA/KMMK 

ft 



I 

H3o6p*T*HHe OTHOCHTCH K KfWrueHHlO CKBB* 
)KHH M npdHBJHa<<CHO K HCnCUK30ftyilHIO npH 

NXxinuHM npoHHuaeMwx onacroB s neo6ca- 
xeMHux ckbbjkhhbx m peMoirre o6casH«x ko- 

.lOHH. 

H3BecrKo vcrpoftCTBO oi8 ycraMOBKM pac* 

UIMpffeMOrO XBOCTOBHKa 8 CKBa^CHHC. BK^SOVaiO* * 

uiee 3aKpen.ncHH>io atpxHcA <jacrbio Ha Tpy- 
6ax xi* cn\CKa ycTpoftctaa b ocaajftHHy no- 
-iy»o una wry c nopuiKCM & mm>kh€A sacra m 
oxBBTbfaaiowHA nopuieHh iiH-iHwap c pacntHpH- 
TeneM. y era HOB.ien huh Ha uirawre c 1103x0*- 
HocTbo nepeueuieHHA 10 
B *tom ycrpoAcTM xboctobhk paawemeH 

Haj WMKIUPOM C paCUikpMTWCM, HTO B BB3- 
pMMKhlX CMTyaUHflX MO*CT OCJIO*HHT> VIMX&tf- 

AaoKio aoapHfi H3-3a ocraB.ieHH* 5 ckbb^mhc 
MaccHBHoro tittnMB2pa. fS 

Hasfftuet &ik3kmm k npejwarae«oiiy no 

TCXHHWCCKOft CyillHOCTH M ilOCTWra€NOMy M- 

3y/!bTary ampere* ycTpoftcrso aah ycTOHoaxH 
pacuwpacMoro xboctobhkb b ckb3/Khkc« 
saxHuee npMcoeAHHeHMuA k kojiokhc rpy6 um- 20 
a Hiip k pa3M€UieNHufl » cro iiOLaocTH nopuieHb 
co ojtoxom b aepxHefi hactk m pacuiHpHTe/itM 

CO UTTflKr A — B H**HeA SBCTfi f2J 



HwocTaTKONt H3BCCTHOro ycrpoAcTBa BB- 

.IftCTCM C.lOttHOCTb TeXHO-IOrHH 33KperU1CHHfl 
XBOCTOBHKa. MTO CBB38HO C JieofooAHMOCrblO 

coj/whh* o Tpyflax H36wTosMoro aaBJieHHfl 
(120—150 Krc/cw*) air paciUHpeHH* xbocto- 
bhkb, mto noBUiuatT onacHocTb pa6oT h Tpe- 
6yer Hcn0Lit3OBaHHC HB3eMHoro hctoshhkb aaa- 
^CHMft (ucMthTHpoBOMHoro arperaTa hjih 6ypo- 
ooro HMcoca). 

Utib H306pcTCHHB — ynpoweHHC TexHaio- 
phh aaxpcrtteHM* xaocTOBHKa. 

3ra ucjii* aocTMraercfir tcm. mto ukjihmap 
BbinMHen c KBHa.ia.MH jwh coo6iueHKn noA- 
nopiUHeooA noaocTH c 33Tpy6Hu m npocrpaH- 
ctbom. a rcopujeHb chb 6>kch * m exa RH3 mom jum 
<J)HKcauHK cro b mi-iHHjxpe. BbinatHeHHOM a bh- 
-ae noAn py m h K6 h ho ro b oceaoM xanpaBAemiH 
ujTOKa c paAwa-ibHo noABH>KiiuMH uxapaMH. 
pa3MetaeHHbiMH a Ko^bueswx nporoMKax nopui- 

HR H UHJIHHzpa. 

Ha HcpTe*e n3o6pa^cH oQuxhh bha ycrpgA- 
ctb3 a pa3pt3c iicpea iia4a.ioM jaicpriLneHH* 

XBOCTOBHKa. 

yCTpoACTBO BK.TIOMB^T UHAHHjp 1 C KBHB* 
MHH 2 M 3 M UOpUteilb 4 C flOAnpyjKHHeHHWM 
UIT0K0M NlTBHrofi 6 H pacmHp M TOJicM 7. 
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IfefiSSlSP^P 1 B HilCTIt BhirlO.IHCH C KO.1L- 

VflpOT ^KOfi 8 Ha BHVTpCMHCfl HOMpXHOC 

nppuieHb 4 MMecT paAna.iwio nojBH*Hue 
'^™"Ti$^J>^ep uapu 9. iuaHMOAeftcT* 
ueioft nporoMKoa d mwiump* 1 
UnaiHeHrthiM c KaibuewftKa- 
iKofr IO ^m ftMcrynoM II. Katia.i 3 BbinaiReH 
flHicVctoJia 12;- a pacimipHTc.ib 7 cHa6*«H 

le^uyYuiUHiapoM ) n pacuiHDHr&icM 7 

«<fctHX»OCTO*HK 14. HOJNUHH 15 06O3Ha- 

%$b?r ctipacuBaeMtift a Tpyow rpyi oi* p«C(}>hk 
g^aaiik j?OpiUHfi 4 co uiTaHroft m pacuiHpMTe- 
-j.'.yiM o6.ierqeHMH aa«i«cHH» b nopuiHc 
f^^liiTok 5 ewnaiKCM c icaHa.ia.Mii 16; 
l^rl^^-^ 1 * 1 . r*pMerH3aUHM uitokb 5 m nopuiHn 4 
I^MiP^tyCMgrpeHU yn-ioTHHTc.it> Hbio 3/ieaeiirw 17. 
|^?^anopuiHeBa« noaocrb ifl nu.uiHjpa I co- 
|;$^£<^*Ha * fpy6HtiM. a noanopuJHeaaM nojiocTt 
M9 Htpty KaHanu 3 m 2 - c jaTpyoHWM npo- 
crpaHcriOM. 

. ^ ?' ; ycrpafircT«o paooTaer cie,iYK>uui%i oopa- 

;>;Y«*B nopiueHb 4 aiaa*iHBaior ujtok 5 h <|>hk- 
CMpyjoT «ro .uapajiM 9 s hhwh«m naio*ejotx. 
v :rTloc.i<' yruro iioptocn» 4 bcta r » un4nnjip 
^^^6 coaMeuieHHH wapoa 9 c Kcubuetot mmi> 

.^iirpK S CEOMM BblCTVriOM II BbuauHBatT uia- 
pU 9 B KCTbUCBV H>' isJNJIKX 8 H TtH CI HUM 

fiopnifwh 4 d^Kinipyercii ettMocHfMuKO um.™»u- 
pa I ripn jr:>vKe ycTpoHCTBa a cKBa^HKy rpy- 
<5w hc 3auo.:y«»>T , iMUKocTbia h*ih *e iamxi- 
hbkk Ma\T«HK«*. B.pc*>."»i»TaTt* >roro aaaienMe 
a rrfuncp'^McBo* ;m>.kktu 19 pacTvT m pa bko 
nu^TaTH^ecv/vy j:ib.ichhk> laipyfiKoro 

cmiOa ^MJKOCTM. IlpH aoctm*chhh riyOMHM 
.VCTB HOB'rwl \BfKTOBHKa B TpyflU c6paCblMK>T 

rpy3 15, KovotrfH a.iua.i;;ft»c'T ihtok 5 b nop* 
mem. 4 11?.;*. fT<)M Ko.iuu<aaM KaHaatca IG 
iwtoka vohvc:..jpr7»r« v* «)>HKca7opaMH 9. BTa*V 
KHBaevNv* u*.:*M.2r>'»»4 1 a fiopiucub 4. nocae 
sere nopmeHb 4 .ichctbhcm paiHocrn aaa- 
.vkmh b n'onopciwrnia 19 h »a.inopiui<e*oft 18 
noiocm* uM.iHHJipa 1 .ibmm«-toi BBcpx c npo- 

TRTUVAHHtXi paC'JJItpHTe.lH 7 4tfK'? XBOCTOBMK 
14- flopUKHL 4 fr, "JTAHIOft H H pBC'UHpKU* 
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^om 7 jbh*vtc* ao Te.v nop, noKa KMtnan }3 
ne cfueT d cexno 12 KaHa^a 3. 3thm aocTHra * 
ma HaAC«hoc> pa3otfuieHHe Tpy6«oro y -sAy- 
rpyOnoto npocrpaHCTBa ;ua CAy«dA :noapeK&^ . , 
hhh ytuioTHHTWhHiijt ^eMCHToa:! 7>iV*iy^v 
-niHapoM I . k nopiuHCM 4^ U H^f^mH^^ 
h uitokom 5. Ha 3TOM 3aKaHWMBacTcii pacinii - ; 
pfHHC XBOCTOBHKB 14 C ynOpOM €rO,j> UHJ1MB4P 
I H VCTpoACTBO nOAHHMaiOT H3 CKBa>WiHWtC i 

fipOTRruaaHKCM pacuiKpffTea* 7 qep« bcTas- : 
myiocfl waCTb xaocroBHKa I4;v^:^?i^5^^;;>: 

npevo>K«Kiioe yctpoftcTBO Ma ^aHOBKH 
pacmiipqeMux xboctoshkob b cxaa)KHKax no> 
Bairn* 3B C4eT ynpouieMHH rexifariorHH nyrcn 

MClClXWCHMa HCnOAbSOBaHHH Hd3€MHblX HCTOH- v 

hmkob jaaneuKM. HanpHMBp a«MeHTKpOB04iiux v 
arperarua, h noBUiuttiMn ypoBwa TexHHXH 6r* 
3onacHOCTH pa6or Ka yctve noBucHTb 9<M>tK- 

THBHOCTb H3CU^UHH CXBattHH. 



0opMtfM uzoOpereHua 

1. ycTpoAcTBo aaa y era hob km pacuiMpHBMO* 
ro xBocroBMka a ckbhmhhc. Bjwxwajomee npa* 
coeiNKCHHua k KoaoflHe Tpyfl mtxHiup u pa> 
MemenNMfi » ero noaocm noptueHb co um?ebM ; 
b MpxHcfi Macm u pactUHpKTCJie« co 

ftifi — B HMMHCfl Had H, OTAUHOfOU^eCH TCM. 

mo v c ueiMo ynpoiiieHNR TexHaiontH aakpefl- 

.1CHHB XBOCTOBHKB, UM^HHip BfaimttlfCH C KB* 
Ka.taMH COOOUICHHK nO.tftOpiUHCBoA H0.10C- 

tk c WTpyrtnuM npncrpat!C7BOM. a nopiu<Hb 
cHB^m MexaHNinoM xiH iptfKcainiH wo a iih- 
^KHape. 

2. ycTpOKCTBO HO 11. P. VTAUHWOmtet* TWI. 
MTO MCXaHM3V ^MKCattH** SIOpiilHft BHll03HtH § 

Btue noanpy)KMKeHKoro h oc^bi>h Hanpaa^leNNH 

UJT0K3 C pa.lMB.1UIO fUUBH^CHblHH lUapB^M, 

pa:iMCTiUHKrji<^ a Kuuibueaux npotOHKax nopiu- 
ira h iiM.ttMupa. 

rkfOHHHKM KH^p^aaHH. 
fSpuriSITbMr BO BHNMaHHe tlpN. »KCnepTN3e 

ilarcMT CUIA Si 3179168. icx 166^14. 
04f>6.iMK. 1965. 

2. «Oil W«k*. t 17. AV II. c. 23-32 

(npOT«ITHfli. 
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(54) DEVICE FOR SETTING AN EXPANDABLE LINER IN A WELL 

1 

The invention relates to well casing and is intended for use in isolation of permeable 
formations and uncased wells and repair of casings. 

A device is known for setting an expandable liner in a well that includes a hollow rod, 
secured by the upper portion in tubing for lowering the device into the well, with a piston in 
the lower portion and, surrounding the piston, a cylinder with an expander, the cylinder being 
mounted on the rod so that it can move [1], 

In this device, the liner is disposed above the cylinder with the expander, which in 
failure situations may complicate repair of failures due to the fact that the massive cylinder is 
left in the well. 

The design closest in technical essence and achievable result to the proposed device is 
a device for setting an expandable liner in a well that includes a cylinder added to the string 
and a piston disposed within its cavity, with a stem in the upper portion and an expander with 
a rod in the lower portion [2]. 



2 



A disadvantage of the known device is that the technology for securing the liner is 
complicated, associated with the need to create excess pressure in the tubing (120-150 
kgf/cm 2 ) in order to expand the liner, which increases the risk of the operations and requires 
use of a surface source of pressure (a cementing unit or a mud pump). 

The aim of the invention is to simplify the technology for securing the liner. 

This aim is achieved by the fact that the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder, which is 
implemented as an axially spring-loaded stem with radially movable balls disposed in annular 
grooves of the piston and cylinder. 

The drawing depicts a general sectional view of the device, before securing of the 
liner is begun. 

The device includes cylinder 1 with channels 2 and 3 and piston 4 with spring-loaded 
stem 5, rod 6, and expander 7. 
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Cylinder 1 in the lower portion is implemented with annular groove 8 on the inside surface, 
and piston 4 has radially movable locking devices, for example balls 9, engaging annular 
groove 8 of cylinder 1 and stem 5, implemented with annular groove 10 and ridge 1 1 
[Translator's Note: possibly lug or projection], Channel 3 is implemented in the form of seat 
12, while expander 7 is fitted with valve 13. 

Liner 14 is disposed between cylinder 1 and expander 7. Position 15 indicates a 
weight to be released into the tubing for unlocking piston 4 with rod 6 and expander 7. To 
facilitate movement in piston 4, stem 5 is implemented with channels 16. 

Packing elements 1 7 are provided to make stem 5 and piston 4 leak tight. Cavity 1 8 
of cylinder 1 above the piston communicates with the tubular space while cavity 19 below the 
piston communicates with the casing string-borehole annular space through channels 3 and 2. 

The device operates as follows. 

Stem 5 is forced into piston 4 and locked by balls 9 in the lower position. After this, 
piston 4 is forced into cylinder 1 until balls 9 are aligned with annular groove 8. In this 
position, spring-loaded stem 5 by means of its ridge 1 1 forces balls 9 into annular groove 8, 
and thus piston 4 is locked relative to cylinder 1 . When the device is lowered into the well, 
the tubing is not filled with fluid or is partially filled. As a result of this, the pressure 
increases in cavity 19 below the piston, and is equal to the hydrostatic pressure of the column 
of fluid in the casing string-borehole annular space. When the depth is reached at which the 
liner is to be set, weight 15 is released into the tubing and forces stem 5 into piston 4. In this 
case, annular groove [illegible] of the stem is aligned with locking devices 9, pushed into 
piston 4 by cylinder 1, after which, under the action of the pressure difference between cavity 
19 of cylinder 1 below the piston and cavity 18 above the piston, piston 4 moves upward 
while pulling expander 7 through liner 14. Piston 4 with rod 6 and expander 
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7 moves until valve 13 is seated in seat 12 of channel 3. This achieves reliable isolation of 
the tubular space and the casing string-borehole annular space if there is damage to packing 
elements 17 between cylinder 1 and piston 4 and between piston 4 and stem 5. In this case, 
expansion of liner 14 with its seating into cylinder 1 is completed, and the device is lifted 
from the well while pulling expander 7 through the remaining portion of liner 14. 

The proposed device for setting expandable liners in wells, as a result of simplifying 
the technology by eliminating the use of surface sources of pressure such as cementing units 
and improving the level of safety for operations at the wellhead, makes it possible to improve 
the efficiency of well isolation. 

Claims 

1 . A device for setting an expandable liner in a well, including a cylinder added to 
the string and a piston disposed in its cavity with a stem in the upper portion and an expander 
with a rod in the lower portion, distinguished by the fact that, with the aim of simplifying the 
technology for securing the liner, the cylinder is implemented with channels for 
communication between the cavity below the piston and the casing string-borehole annular 
space, and the piston is equipped with a mechanism for locking it in the cylinder. 

2 . A device as in Claim 1 , distinguished by the fact that the mechanism for locking 
the piston is implemented as an axially spring-loaded stem with radially movable balls 
disposed in annular grooves of the piston and cylinder. 

Information sources considered in the examination 

1. US Patent No. 3179168, cl. 166-14, published 1965. 

2. Oil Week, Vol. 17, No. 11, pp. 23-32 (prototype). 
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